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The description of a nearly complete skull from the late Albian of northwestern France reveals previously unknown ana−
tomical features of Platypterygius hercynicus, and of European Cretaceous ichthyosaurs in general. These include a wide
frontal forming the anteromedial border of the supratemporal fenestra, a parietal excluded from the parietal foramen, and
the likely presence of a squamosal, inferred from a very large and deep facet on the quadratojugal. The absence of a
squamosal has been considered as an autapomorphy of the genus Platypterygius for more than ten years and has been ap−
plied to all known species by default, but the described specimen casts doubt on this putative autapomorphy. Actually, it
is shown that all characters that have been proposed previously as autapomorphic for the genus Platypterygius are either
not found in all the species currently referred to this genus, or are also present in other Ophthalmosauridae. Consequently,
the genus Platypterygius must be completely revised.
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Introduction
The record of Early Cretaceous ichthyosaurs is particularly
patchy and subcomplete specimens are rare. For a long time,
all Cretaceous ichthyosaurs were grouped within the catch−
all genus Platypterygius Huene, 1922 and new genera have
been identified only recently (e.g., Maxwell and Caldwell
2006b; Fischer et al. 2009; Druckenmiller and Maxwell
2010). The cranial anatomy of Platypterygius was adequa−
tely described in two extra−Eurasian species (Platypterygius
americanus, Romer 1968; Platypterygius australis, Kear
2005), and subsequently applied to the seven other valid spe−
cies by default. European representatives of this genus are
poorly known: the only specimen of Platypterygius platy−
dactylus (the type species of the genus), a sub−complete skel−
eton from the upper Aptian of Germany, was destroyed dur−
ing World War II and the holotype of Platypterygius campy−
lodon is not diagnostic and presumably lost (McGowan and
Motani 2003; personal observations). Platypterygius hercy−
nicus (which was previously synonymised with P. platy−
dactylus by McGowan and Motani 2003) from the upper
Aptian of Germany was recently redescribed by Kolb and
Sander (2009). However, their interpretation of the skull roof
is questionable, as demonstrated below.
During the mid−1970s a large ichthyosaur skull was dis−
covered in an upper Albian glauconitic sandstone at Saint−
Jouin (Seine−Maritime department, northwestern France; Fig.
1) in three separate blocks by the amateur palaeontologist
Jean−Pierre Debris, who donated the prepared specimen to the
Muséum d’Histoire Naturelle du Havre (MHNH). The cir−
cumstances of the discovery and the geological setting were
described in two papers by Debris (1977, 1978), but this au−
thor did not mention the presence of the ammonite Calli−
hoplites gr. strigosus Spath 1927 in the same layer, which con−
firms the late Albian age (early Callihoplites auritus Subzone,
Mortoniceras inflatum Zone; Wiedmann and Owen 2001) of
the specimen. Buffetaut (1977) published a taphonomic analy−
sis and a preliminary description of the specimen and referred
it to Platypterygius campylodon on the basis of tooth morphol−
ogy. Although the skull is crushed, a close examination shows
that most bones are still present and articulated. The so−called
Saint−Jouin ichthyosaur is one of the largest and most com−
plete ichthyosaur skulls from the Cretaceous of Europe, and
closely resembles SMSS “SGS”, the holotype of P. hercyni−
cus (Kuhn, 1946).
The aims of this paper are to (i) provide a detailed de−
scription of the cranial anatomy of the Saint−Jouin ichthyo−
saur, (ii) emend the diagnosis of the species Platypterygius
hercynicus and clarify its skull roof anatomy, and (iii) evalu−
ate the validity of the proposed diagnostic characters for the
genus Platypterygius, as a first step towards a thorough
re−evaluation of this genus.
Institutional abbreviations.—CAMSM, Sedgwick Museum
of Earth Sciences, Cambridge University, Cambridge, UK;
MHNH, Muséum d’Histoire Naturelle du Havre, Le Havre,
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France; NMB, Staadliches Naturhistorisches Museum Braun−
schweig, Braunschweig, Germany; SMSS, Städtisches Mu−




Platypterygiinae Arkhangelsky, 2001, sensu Fischer
et al. 2012
Genus Platypterygius Huene, 1922
Type species: Platypterygius platydactylus (Broili, 1907), upper Aptian
of the Hannover area (Germany).
Platypterygius hercynicus Kuhn, 1946
Figs. 2–6.
Holotype: SMSS “SGS”, a subcomplete skeleton comprising skull,
shoulder girdle and axial skeleton.
Type locality: Salzgitter, Lower Saxony, Germany.
Type horizon: “neocomer Erzhorizont”, Upper Aptian, Lower Creta−
ceous.
Referred material.—MHNH 2010.4, nearly complete skull
from the early Callihoplites auritus Subzone (Mortoniceras
inflatum Zone, late Albian, Early Cretaceous) of Saint−Jouin−
Bruneval, Seine−Maritime department, north−west France.
Coordinates: 4938'42.96"N 009'11.21"E.
Emended diagnosis.—Platypterygiinae characterized by the
following potentially unique features: long anterior ramus of
nasal forming the dorsomedial surface of more than half of the
rostrum; large naris with rounded dorsal margin; parietal fora−
men excluded from the parietal and surrounded posteriorly by
a thickened process of the frontal.
Platypterygius hercynicus is also characterized by the fol−
lowing unique combination of characters: presence of a large
processus temporalis on the frontal (shared with Aegirosau−
rus, Bardet and Fernández 2000; P. australis, Kear 2005;
Sveltonectes insolitus, Fischer et al. 2011b); presence of a
squamosal (absent in P. americanus, Romer 1968; P. austra−
lis, Kear 2005); thick dental root with squared cross section
(Platypterygius spp., Bardet 1990; Undorosaurus, Efimov
1999; Maiaspondylus, Maxwell and Caldwell 2006b; Brachy−
pterygius, personal observation on CAMSM material); four
distal facets on humerus for radius, ulna, and accessory zeugo−
podial elements (shared with one specimen of P. australis,
Zammit 2010; Zammit et al. 2010); “longipinnate” forefin
construction where the intermedium supports a single digit
distally (shared with all Platypterygius spp. except P. hautali,
Fernández and Aguirre−Urreta 2005; Maxwell and Kear 2010;
Caypullisaurus, Fernández 2001; Maiaspondylus, Maxwell
and Caldwell 2006b, and probably Arthropterygius, Maxwell
2010); presence of seven digits proximally, including two
preaxial and one postaxial ones (shared with Plutoniosaurus,
Efimov 1997); brick−like polygonal phalanges (shared with
“Platypterygius” spp., McGowan 1972; Caypullisaurus, Fer−
nández 1997; Maiaspondylus, Maxwell and Caldwell 2006b);
femur with three distal facets including one for the astragalus
(shared with Maiaspondylus, Druckenmiller and Maxwell
2010; Maxwell and Kear 2010).
Stratigraphic and geographic range.—Upper Aptian–upper
Albian, Germany, France.
Description
Because the genus Platypterygius is clearly a catch−all taxon,
the choice was made to compare MHNH 2010.4 and Platy−
pterygius hercynicus with all well−known Ophthalmosauridae.
The description and diagnoses are therefore not restricted to the
different species of Platypterygius. MHNH 2010.4 is a large
(ca. 1200 mm) skull roof with its associated partial rostrum. It
is crushed but still articulated (Fig. 2).
Skull roof
Premaxilla (Fig. 2).—Both the proximal and distal portions
of the premaxillae are missing. Anteriorly, the premaxillae
form a robust rostrum with a semi−circular cross section. Lat−
erally, a continuous fossa praemaxillaris vanishes posteriorly
at the level of the lateral emergence of the maxilla. The irreg−
ular and rugose surface of the premaxilla has been inter−
preted as post−sedimentation damage by burrowing and en−
crusting organisms of the sea floor (Debris 1977; Buffetaut
1977). The dental groove is wide and deep. The lingual and
labial walls have the same height, as in Ophthalmosaurus
(Bardet et al. 1997) and Aegirosaurus (Fischer et al. 2011a).
Shallow pseudo−alveoli can be observed on the medial sur−
face of the labial wall.
Maxilla (Figs. 2, 3).—The anterior process of the maxilla has a
moderately long lateral exposure. It extends beyond the level
of the naris, farther than in P. campylodon (Kiprijanoff 1881;
Capellini 1890), but does not reach the level of emergence of
the nasal as in Caypullisaurus (Fernández 2007), P. ameri−
canus (Romer 1968), P. bannovkensis (Arkhangelsky 1998),
or P. australis (Kear 2005), even though this character is











Fig. 1. Location of MHNH 2010.4 in Saint−Jouin, France.
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Fig. 2. Ophthalmosaurid ichthyosaur Platypterygius hercynicus Kuhn, 1946, MHNH 2010.4, from the late Albian of Saint−Jouin−Bruneval, France. Skull
roof anatomy.A. Photograph. B. Explanatory drawing. The bones found in connection are coloured in pale grey and the bone placed manually at their sup−
posed position are coloured in dark grey. C. Reconstruction. This reconstruction is designed to provide an overview of the skull roof of MNHN 2010.4;
please refer to the description and the other figures for anatomical comparison or character state scoring in phylogenetic analysis. The anterior ramus of the
nasal is developed, forming the dorsomedial part of the rostrum over a very long distance. The nasal is also developed posterolaterally, overlapping the
postfrontal extensively. The frontal participates to three cranial openings: the internasal foramen anteriorly, the pineal foramen posteromedially, and the
supratemporal fenestra posterolaterally.
mostly linked to the smaller anterodorsal exposure of the nasal
in the latter two taxa. The rest of the maxilla is missing.
Nasal (Figs. 2–4).—In dorsal exposure, the anterior part of
the nasal forms an elongate and narrow medial spine, con−
trasting with the shorter triangular nasal of P. bannovkensis
and P. australis (Arkhangelsky 1998; Kear 2005). The nasal
widens mediolaterally posterior to the external naris to form
a fan−shaped posterodorsal ramus for articulation with the
frontal, the prefrontal and the postfrontal. This ramus has a
long posterolateral process that overlaps the postfrontal ex−
tensively, as in SMSS “SGS” (Kolb and Sander 2009) and P.
australis (Kear 2005). The posterior ramus of the nasal also
forms an oblique, wide and low bony ridge at midline, which
encloses the anterolateral part of excavatio internasalis. In
cross section, this bony ridge gives the dorsal surface of the
nasal a markedly angled profile. Excavatio internasalis is
lacriform and formed by the nasal and the frontal. The dorsal
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Fig. 3. Platypterygiine ophthalmosaurid Platypterygius hercynicus Kuhn, 1946, MHNH 2010.4, from the late Albian of Saint−Jouin−Bruneval, France. De−
tail of the orbital and narial regions.A. Photograph. B. Explanatory drawing. The lacrimal is broken in two and participates to the posterior and ventral bor−
ders of the bony naris aperture. The nasal is expanded posterolaterally, as in SMSS “SGS”. A possible septomaxilla is present inside the naris, but its identi−
fication remains tentative. All bones are from the right side of the skull, except when stated otherwise by a (L).
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Fig. 4. Platypterygiine ophthalmosaurid Platypterygius hercynicus Kuhn, 1946, MHNH 2010.4, from the late Albian of Saint−Jouin−Bruneval, France. De−
tail of the fronto−parietal region. A. Photograph. B. Explanatory drawing. The frontal forms a thickened posteromedial process that fully encloses the pari−
etal foramen and separates it from the parietal.
margin of the naris is rounded, contrasting with the condition
in Aegirosaurus (Bardet and Fernández 2000), Ophthalmo−
saurus (Kirton 1983), and P. americanus (Romer 1968),
where a ventral process of the nasal gives the naris a kidney
shape.
Prefrontal (Figs. 2, 3).—The prefrontal is markedly ex−
panded posterodorsally. It forms a prominent supraorbital
flange with a concave dorsal surface. Anteroventrally, the
prefrontal forms a thin lacrimal ramus that buttresses the na−
sal extensively. The shape of the nasal, forming the entire
posterodorsal margin of the naris suggests the absence of
processus narialis of the prefrontal, contrasting with the con−
dition described in Aegirosaurus (Bardet and Fernández
2000; personal observation).
Lacrimal (Figs. 2, 3).—The lacrimal is broken in two, but re−
mains in partial articulation with both the prefrontal and the
nasal. Anterodorsally, the lacrimal forms the posteroventral
margin of the external naris and contacts the nasal in a
crenate suture. This condition differs from Athabascasaurus
and P. australis, where the lacrimal does not participate in
the external narial border (Kear 2005; Druckenmiller and
Maxwell 2010). The posterior surface of the lacrimal is con−
cave and forms a narrow suborbital flange. The shape of the
anterior edge of the lacrimal suggest the naris was large, un−
like in P. australis (Kear 2005) or P. bannovkensis (Arkhan−
gelsky 1998).
Frontal (Figs. 2, 4).—The frontal of MHNH 2010.4 is exten−
sively exposed dorsally. Anterodorsally and medially, the
frontal is depressed and forms the posterior part of the inter−
nasal foramen and the posteromedial part of excavatio inter−
nasalis. Laterally, the frontal participates in the anteromedial
border of the supratemporal fenestra (as in P. australis, Kear
2005 and Aegirosaurus, Bardet and Fernández 2000); a short
trapezoidal temporalis process contacts the anteromedial tem−
poralis ramus of the postfrontal. The temporalis process is
formed by a rod−like posterior edge and a thinner anterior
lamella. The posterolateral suture with the parietal is damaged,
but it is clear that the frontal forms a thick posteromedial bony
ridge that fully encloses the raised ovoid parietal (or “pineal”)
foramen, which is unique in Ophthalmosauridae.
Postfrontal (Figs. 2–4).—Post−mortem deformation of the
skull resulted in dorsoventral compression of both post−
frontals. A thickened ridge extends obliquely along its ven−
tral side. Anteriorly, this ridge strengthens the supraorbital
flange. The sutural facet for the prefrontal is marked by a se−
ries of parallel grooves and ridges. An elongate posterior pro−
cess reaches the posterior margin of the skull roof and forms
the entire lateral edge of the supratemporal fenestra, unlike in
other Ophthalmosauridae, in which the postfrontal is reduced
and buttressed by an elongate anterolateral process of the
supratemporal (e.g., Andrews 1910; Bardet and Fernández
2000; Kear 2005). However, the posterior half of the post−
frontal is covered dorsally by numerous parallel ridges,
which indicate that this elongate posterior process was par−
tially overlapped by other bones, probably the anterior ramus
of the supratemporal and the dorsal ramus of the postorbital.
As in Aegirosaurus and P. australis (Bardet and Fernández
2000; Kear 2005), the postfrontal and the parietal do not con−
tact anterodorsally because of the extension of the temporalis
process of the frontal.
Orbit (Figs. 2, 3).—The Saint−Jouin ichthyosaur (MHNH
2010.4) possesses large orbits, unlike other specimens cur−
rently referred to Platypterygius, which have an orbital ra−
tio (diameter of the orbit divided by mandible length) < 0.15
(McGowan 1972). Both the mandible and orbital lengths
are unknown in MHNH 2010.4, but the distance from the
orbital margin of the lacrimal (when replaced in contact
with its anterior part) to the postorbital facet of the post−
frontal is 245.5 mm. This distance usually represents about
three−fourths of the total orbit length (personal observa−
tion); a gross estimate of the orbital diameter would thus
give a value of ca. 327 mm. Therefore, a 0.15 orbital ratio
implies a skull length of 2182 mm for the Saint−Jouin ich−
thyosaur, suggesting than one metre is missing, which is
completely unrealistic. Although the orbital ratio of MHNH
2010.4 cannot be accurately estimated, it was in any case
markedly higher than 0.15.
Parietal (Fig. 2).—As already mentioned, the parietal is ex−
cluded from the parietal foramen and from the postfrontal by
the frontal. There is no parietal ridge and the medial part of
the dorsal surface is perfectly flat, unlike in P. australis
where a parietal ridge is present (Kear 2005). Posteriorly, the
parietal is thickened and forms a short and very robust
supratemporal process. A deep, wide, and rugose groove ex−
tends along the posterolateral surface of this process and ar−
ticulates with the supratemporal. In dorsal view, the posterior
edge of the parietal forms a marked medial notch that en−
closes the dorsal part of the supraoccipital (Kear 2005); this
notch appears absent in P. australis (Kear 2005: fig. 1) but it
is present and much deeper in Athabascasaurus (Drucken−
miller and Maxwell 2010).
Supratemporal (Fig. 2).—The supratemporal lacks its ven−
tral and medial extremities, and therefore appears much
smaller than that of SMSS “SGS”. Its medial portion is very
robust, markedly concavo−convex, and it separates the thick
anteromedial ramus that articulates with the parietal from the
thinner posterior occipital lamella. Although the ventral part
of the supratemporal is poorly preserved, there is evidence of
protruding processes medioventrally. Laterally, the supra−
temporal is constricted at mid−length and expands antero−
laterally as a transversely compressed lateral ramus. The
posterolateral end of the supratemporal fenestra is conse−
quently acute, as in Athabascasaurus (Druckenmiller and
Maxwell 2010).
Quadratojugal (Figs. 2, 5).—The quadratojugal is roughly
diamond−shaped and tapers anterodorsally. It is not reduced
in length as in O. icenicus (Kirton 1983). Its posterior margin
is robust and saddle−shaped and forms an acute angle with
the ventral margin, resembling the morphology encountered
in Aegirosaurus (Bardet and Fernández 2000) and Caypulli−
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saurus (Fernández 2007), but contrasting with the obtuse an−
gle observed in Ophthalmosaurus (Kirton 1983), Athabasca−
saurus (Druckenmiller and Maxwell 2010), P. australis
(Kear 2005) or P. americanus (Romer 1968). Ventrally, the
quadratojugal is comma−shaped. The anterior part of the ven−
tral side is flat and textured by narrow bony ridges and fur−
rows. The posterior part forms a very large, oval, oblique,
and slightly concave processus quadratus that is not sepa−
rated from the body of the quadratojugal, unlike in Oph−
thalmosaurus (Kirton 1983) or P. australis (Kear 2005), in
which a distinct process forms the posterior end of processus
quadratus. The medial surface is concave and bears a small
rugose area in its centre whereas the lateral surface bears an
extensive and deep articular facet that continues postero−
dorsally. This depression is 15.5 mm deep and occupies most
of the lateral surface with the exception of the ventral part
and the very posterior edge. The position and extent of this
facet do not match the morphology of the postorbital in
thunnosaurian ichthyosaurs (e.g., Appleby 1961; Romer
1968; Maisch and Matzke 2000a). While the postorbital al−
ways overlaps the quadratojugal, the posterior lamella of the
postorbital is thin and does not extend to the posterior end of
the skull, except in the very large−eyed taxon Ophthalmo−
saurus, whose quadratojugal is extremely reduced in antero−
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Fig. 5. Platypterygiine ophthalmosaurid Platypterygius hercynicus Kuhn, 1946, MHNH 2010.4, from the late Albian of Saint−Jouin−Bruneval, France. Left
quadratojugal in medial (A) and lateral (B) views. Photographs (A1, B1), explantatory drawings (A2, B2). The quadratojugal possess an extensive lateral
facet for the missing postorbital and squamosal, and a large processus quadratus.
posterior length (Kirton 1983). In Ophthalmosauridae that
lack a squamosal (P. americanus and P. australis), the
quadratojugal shows extensive lateral exposure (see Romer
1968; Kear 2005). The size and shape of the facet on the lat−
eral surface of the quadratojugal of MHNH 2010.4 suggest
the presence of a squamosal in P. hercynicus, as in most other
Ophthalmosauridae (see for example Aegirosaurus, which
seems to have a very similar quadratojugal exposure despite
its very large orbits [Bardet and Fernández 2000]).
Palatal complex
Numerous fragments of palatal elements are preserved, but it
is impossible to identify them accurately. One of them, dis−
placed into the right supratemporal fenestra, is interpreted as
the median portion of the right pterygoid (Figs. 2–4). An−
other similar but isolated element possesses markedly con−
cave lateral and medial margins giving rise to pointed pro−
cesses. This might suggest the presence of a processus post−
palatinalis pterygoidei in P. hercynicus, but this interpreta−
tion is highly tentative.
Septomaxilla (Figs. 2, 3).—An oval bony plate protruding
into the right naris is tentatively interpreted as a septo−
maxilla, bearing close resemblance with that described by
Sollas (1916) and Appleby (1961) in Ichthyosaurus. Romer
(1968) also mentioned the presence of a septomaxilla in P.
americanus, but on the dorsal edge of the naris.
Basicranium
Supraoccipital (Fig. 2).—The anterior and ventral surfaces
of the supraoccipital are exposed. As in P. australis (Kear
2005) and O. natans (Appleby 1956), it is U−shaped, and
forms a significant part of foramen magnum. Its anterodorsal
margin is slightly concave for articulation with the parietal
and the exoccipital facets are broad and rectangular.
Stapes (Fig. 2).—The right stapes is incomplete. It is similar
to that of P. platydactylus and P. australis (Broili 1907; Kear
2005) in being stout and robust, with a straight posterior mar−
gin and a concave anterior margin, contrasting with the
straight anterior edge of the stapes in O. icenicus (Kirton
1983). Both the proximal and distal heads are expanded. The
ventral surface is poorly preserved, but a bulge−like hyoid
process is present, as in P. platydactylus (Broili 1907) and O.
icenicus (Kirton 1983).
Mandible
Surangular.—The distal end of the right surangular is com−
plete. A concave ventral facet for the angular extends along its
whole length. The lateral extend of this facet becomes higher
and sinusoidal posteriorly. At its posterior end, this facet is
bordered dorsally by a series of parallel ridges. The dorsal sur−
face of the surangular forms three successive bulges: a wide
and rounded coronoid process, a small but prominent dorso−
medial insertion area for M. adductor mandibulae externus
(M.a.m.e.), and a thin lamella bordering the medial side of the
angular. Laterally to the insertion area for M.a.m.e., a flattened
shelf separates the coronoid process from the posterodorsal
lamella. Medially, the surangular forms wide and slightly con−
cave facets for angular, prearticular and articular. The pre−
articular facet and the glenoid fossa are textured by shallow
bony ridges and furrows.
Angular.—Anteriorly, the angular is semi−oval in cross sec−
tion. Two grooves bordered by lamellae extend along its dor−
sal surface, giving it an inverted “3"−shaped dorsal surface, as
in O. icenicus (Kirton 1983) and P. campylodon (Kiprijanoff
1881). The narrower lateral groove articulates with the ventral
edge of the surangular and the medial one forms the ventral
border of the Meckelian groove. The shape of the angular dra−
matically changes posteriorly: the dorsal grooves vanish rap−
idly, the height of the medial wall decreases whereas the lat−
eral wall becomes a high and internally striated lamella.
Dentition
Although seven teeth are preserved, only one is complete.
They are relatively small (66.4 mm) compared to the > 1200
mm skull. The conical crown is relatively small (15.5 mm) and
textured by numerous longitudinal ridges. As in some speci−
mens of P. campylodon (Kiprijanoff 1881; personal observa−
tion), these ridges have a coarse surface, whereas the grooves
in between are smooth. The two preserved apices are smooth−
ened and truncated by wear. Basally, a prominent acellular ce−
mentum ring separates the crown from the slightly striated
root (see Maxwell et al. 2011for a detailed study of the histol−
ogy of the teeth of Playptergyius). The root has a square cross
section, as in “Platypterygius” spp. (Bardet 1990), Undoro−
saurus (Efimov 1999), Brachypterygius (personal observation
on CAMSM material), and Maiaspondylus (Maxwell and
Caldwell 2006b) and tapers basally.
Discussion
Identification.—Characters commonly encountered in speci−
mens referred to as Platypterygius (e.g., Bardet 1990;
McGowan and Motani 2003; Maxwell et al. 2011; personal
observation) can be observed in MNHN 2010.4, including
square−shaped dental roots, an acellular cementum ring be−
tween the root and the crown, coarsely ridged enamel, an
elongate maxilla, a U−shaped supraoccipital and an hyoid
process on the stapes, even though this combination of fea−
tures is not diagnostic for every species of the genus (see be−
low). The thick (in dorso−ventral height) and straight snout of
MHNH 2010.4 and the likely presence of a squamosal differs
from extra−Eurasian species of Platypterygius, P. america−
nus, P. australis, and P. sachicarum, characterized by slen−
der and slightly down−turned snouts and the absence of a
squamosal, their quadratojugal being markedly exposed lat−
erally (Romer 1968; Wade 1984, 1990; Paramo 1997; Kear
2005). Among Eurasian species, MNHN 2010.4 does not
correspond to P. campylodon because the maxilla is moder−
ately elongated, extending anteriorly beyond the external
naris and the nasals are long and wide (Kiprijanoff 1881).
The cranial anatomy of the problematic species P. platy−
dactylus, the type and only specimen of which was destroyed
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during WWII (McGowan and Motani 2003), is basically un−
known. Although its snout appears as robust as in MNHN
2010.4, the only bone that can be directly compared is the
stapes. Both MNHN 2010.4 and P. platydactylus possess an
hyoid process on the stapes (as also does O. icenicus, Kirton
1983), but it is much more strongly developed in P. platy−
dactylus (Broili 1907) than in MNHN 2010.4. The Saint−
Jouin specimen closely resembles the holotype of P. her−
cynicus from the late Aptian of the Harzvorland area (Lower
Saxony, Germany) (Kuhn 1946; Kolb and Sander 2009), in
sharing the following unique combination of characters: na−
sal with long and narrow anterior process, forming the dorso−
medial surface of more than half of the rostrum, nasal with
developed posterolateral process overlapping the postfrontal
extensively (after reassessment of the type specimen, see be−
low), U−shaped supraoccipital, notched posterior edge of the
parietals, teeth with a well−defined enamel base and a large
acellular cementum ring between the crown and the root.
Skull roof of Platypterygius hercynicus.—The study of
MNHN 2010.4 and the examination of a cast of SMSS “SGS”
housed at the NMB suggest that Kolb and Sander (2009) mis−
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Fig. 6. Platypterygiine ophthalmosaurid Platypterygius hercynicus Kuhn, 1946, SMSS “SGS”, holotype, from the late Aptian of Salzgitter, Germany. Skull
roof of the type−specimen in dorsal view.A. Photograph.B. Interpretative drawing by Kolb and Sander (2009).C. Reinterpretation based on the nasal morphol−
ogy of MHNH 2010.4 and on a cast of SMSS “SGS”. As in MHNH 2010.4 (see Fig. 2), the nasal is markedly elongated anteriorly and wide posteriorly, over−
lapping the postfrontal extensively. The nasal is coloured grey. The foramen situated at the nasal−frontal suture is interpreted as the internasal foramen, and the
holotype lacks the parietal foramen and most of the frontal. Illustrations borrowed from Kolb and Sander (2009) and used with the permission of both authors.
interpreted the internasal and parietal foramina in the holotype
of P. hercynicus. In all post−Liassic ichthyosaurs (Maisch and
Matzke 2000a), the internasal foramen, when present, is set in
a dorsomedial depression, named excavatio internasalis, be−
tween the external naris and the orbit. This depressed area is
bordered by oblique ridges along the nasal and sometimes
along the frontal, when this bone is widely exposed dorsally
(e.g., Kear 2005). On the contrary, Kolb and Sander (2009) in−
terpreted a post−mortem aperture situated in the anterior half of
the nasal as the internasal foramen, and the next posterior fora−
men, situated at the level of the anterior edge of the orbit as the
parietal foramen. They interpreted the very wide bone anterior
to the latter foramen as the frontal. According to this interpre−
tation the frontal would be excluded from their “pineal” fora−
men, which would be surrounded by the postfrontal instead, a
unique condition in thunnosaurian ichthyosaurs. Furthermore,
this interpretation suggests an extensive lateral contact of the
prefrontal and the frontal, which is also unlikely. A very small
dorsolateral prefrontal−frontal contact has been recognized re−
cently in Ichthyosaurus and Stenopterygius “longifrons” (= S.
triscissus according to Maisch 2008) (Motani 2005), but via a
very narrow mediolateral passage between the nasal and the
postfrontal. Because the internasal and parietal foramina can
be very close in some taxa (Fischer et al. 2011b), the “pineal”
(parietal) foramen of Kolb and Sander (2009) is actually the
internasal foramen and the parietal foramen is missing in
SMSS “SGS” (Fig. 6). The “frontal” of Kolb and Sander
(2009) is actually the posterior end of the nasal, which is
closely similar to that of MHNH 2010.4. Furthermore, the
fronto−parietal suture is actually present on the holotype of P.
hercynicus and similar in shape and position to that of MHNH
2010.4 (Fig. 6), confirming the frontal participation to the
supratemporal fenestra in P. hercynicus. Following this inter−
pretation, the skull roof of P. hercynicus is consistent with the
condition observed in other thunnosaurian ichthyosaurs (e.g.,
Appleby 1961; Maisch and Matzke 2000a; McGowan and
Motani 2003), with a long lateral contact between the pre−
frontal and nasal and a postfrontal excluded from the parietal
foramen. Some of the characters included in the differential di−
agnosis of P. hercynicus by Kolb and Sander (2009) are there−
fore based on an incorrect interpretation of the skull roof and,
according to the new interpretation proposed here, the Saint−
Jouin ichthyosaur can be confidently referred to P. hercynicus.
The presence of rare features in MHNH 2010.4, such as a
large processus temporalis of the frontal and the exclusion of
the parietal from the parietal foramen, indicates a large mor−
phological disparity in the forms currently referred to Platy−
pterygius.
Maisch and Matzke (2000a) regarded the absence of a
squamosal as an autapomorphic feature for Platypterygius
among Ophthalmosauridae, but Maisch and colleagues
(Maisch and Matzke 2000b; Maisch et al. 2008) and Motani
(1999) showed that the loss of the squamosal may be intra−
specifically variable in Ichthyosaurus communis, the only
other ichthyosaur in which this ossification is supposedly
missing. Furthermore, the loss of the squamosal was only ob−
served in P. australis (Kear 2005) and P. americanus (Romer
1968), and was subsequently applied by default to the whole
genus, because of the lack of complete skulls in the other spe−
cies tentatively referred to as Platypterygius. The likely pres−
ence of a squamosal in P. hercynicus has important taxo−
nomic implications that will be discussed below.
The validity of the genus Platypterygius.—McGowan (1972),
considered Platypterygius as the only valid genus of Creta−
ceous ichthyosaurs, with a worldwide distribution and an im−
pressive time span (Hauterivian–Cenomanian, 40.3 Myr). The
Cretaceous record of ichthyosaurs was subsequently regarded
as sparse and not very diversified (e.g., McGowan 1972;
Bardet 1989, 1994, 1995; Sander 2000). Recently, several
new ophthalmosaurid genera have been described (e.g.,
Maxwell and Caldwell 2006b; Druckenmiller and Maxwell
2010), and some share characters that were previously consid−
ered as autapomorphic for Platypterygius, showing that the ra−
diation of Ophthalmosauridae was far more complex than pre−
viously supposed, involving many homoplasies (Maxwell
2010; Fischer et al. 2011b, 2012). Moreover, detailed descrip−
tions of the anatomy of Australian and North American spe−
cies of Platypterygius (P. australis and P. americanus; Kear
2005; Maxwell and Kear 2010; Zammit et al. 2010) have un−
veiled a large morphological disparity among the members of
this genus. Platypterygius appears to be a catch−all genus that
has served as a repository for all Cretaceous material, world−
wide, as already suggested by Maxwell and Caldwell (2006a).
As a first step towards a thorough revision of the genus,
I listed all the characters that have been proposed to be diag−
nostic for Platypterygius and its junior synonym Myoptery−
gius in the literature since the erection of these genera by
Huene (1922) (see Supplementary Online Material at http://
app.pan.pl/SOM/app57−Fischer_SOM.pdf). All 74 charac−
ters listed are shared by other genera or fail to encompass all
species of Platypterygius, or both. Consequently, the genus
Platypterygius, as defined in previous studies, lacks autapo−
morphies. It is even difficult to propose an accurate differen−
tial diagnosis for this genus because the radiation of Ophthal−
mosauridae is characterized by many homoplasies (Maxwell
2010; Fischer et al. 2011b), and because Platypterygius dis−
plays wide interspecific variation. A large−scale phylogen−
etic analysis at the species level is currently being developed
in order to clarify the relationships of the species currently
referred to as Platypterygius.
Geographic and stratigraphic range.—Salzgitter (Germany),
Saint−Jouin−Bruneval (France), Upper Aptian–upper Albian,
Lower Cretaceous.
Conclusions
The Saint−Jouin ichthyosaur (MHNH 2010.4) is one of the
first nearly complete European Platypterygius skulls de−
scribed so far. This specimen expands the stratigraphic range
of Platypterygius hercynicus up to the late Albian and clari−
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fies its skull roof anatomy. Features that were previously re−
garded as rare, such as the presence of a large processus
temporalis on the frontal, appear to be actually widespread
among Ophthalmosauridae (Aegirosaurus; Bardet and Fer−
nández 2000; P. australis; Kear 2005; P. hercynicus; this
work; a new ophthalmosaurid from Russia; Fischer et al.
2011b). A review of characters that have been proposed to be
diagnostic for Platypterygius since Huene (1922) shows that
none of them is autapomorphic, and that this genus is in a se−
rious need of revision.
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Brachypterygius   McGowan, 1976 
Caypullisaurus   Fernández, 1997 
Short post-orbital region 
Ophthalmosaurus   Kirton, 1983 
Aegirosaurus   Bardet and Fernández, 2000; pers. obs. 
Nannopterygius   Kirton, 1983 
  All Platypterygius spp. Pers. obs. 
Long body Subjective 
Short caudal fin Poorly known in Ophthalmosauridae   
Dicephalous thoracic ribs All Thunnosaurian ichthyosaurs   Maisch and Matzke, 2000 
Humerus with two distal facets 
Nannopterygius   Kirton, 1983 
New Ophthalmosauridae   Fischer et al., in review 
  Only found in P. platydactylus Broili, 1907 
Longipinnate 
Many Ophthalmosauridae     
  P. hautali Fernández and Aguirre-Urreta, 2005 
Broad forefin thanks to sesamoid 
elements Many Ophthalmosauridae   e.g. Motani, 1999 
Not much reduced hindfin 
Undorosaurus   Efimov, 1999 
















Many Ophthalmosauridae     
  Platypterygius sp. Sirrotti and Pappazzoni, 2002; Fischer, unpub. data 
  P. campylodon Kiprijanoff, 1881 
  P. platydactylus Broili, 1907 
Maxilla with long posterior (sic) 
extension, nearly reaching nostril Meaning unclear 
Teeth with bulbous roots 
Brachypterygius   McGowan, 1976 
Undorosaurus   Efimov, 1999 
Maiaspondylus   Maxwell and Caldwell, 2006a 
Brachypterygius   McGowan, 1976 
Presence of a dentine ring 
Ophthalmosaurus icenicus   Kirton, 1983 
Brachypterygius   McGowan, 1976 
New Ophthalmosauridae   Fischer, in prep 
Maiaspondylus   Maxwell and Caldwell, 2006a 
Crown with sharp longitudinal ridges 
Ophthalmosaurus   Kirton, 1983 
Brachypterygius   McGowan, 1976 
Aegirosaurus   Fischer et al., 2011 
  P. americanus Nace, 1941 
Enormous trochanters on humeri and 
femora 
Caypullisaurus?   Fernández, 1998; 2007a 
New Ophthalmosauridae   Fischer et al., in review 
  P. ochevi Arkhangelsky et al., 2008 
  Platypterygius sp. Choo, 1999; Fischer, unpub. data 
Latipinnate 
Many Ophthalmosauridae     








More than one preaxial digit 
Some Otschevia   Arkhangelsky, 2001 
Plutoniosaurus   Efimov, 1997 
Overall digital count ≥ seven 
Caypullisaurus   Fernández, 2001 
Aegirosaurus   Bardet and Fernández, 2000 
Plutoniosaurus   Efimov, 1997 
Three primary digits (=longipinnate) 
Many Ophthalmosauridae     
  P. hautali Fernández and Aguirre-Urreta, 2005 
Maximum # elements longest digit ≥ 19 
Caypullisaurus (23)   Fernández, 2001 
Aegirosaurus (20)   Bardet and Fernández, 2000 
  P. platydactylus Broili, 1907 
Stout, crescentic pisiform articulating 
with ulna, ulnare, and humerus 
  P. campylodon Kiprijanoff, 1881 
  P. platydactylus Broili, 1907 
Humerus with large trochanters 
New Ophthalmosauridae   Fischer et al., in review 
Caypullisaurus   Fernández, 1998 
Brachypterygius   McGowan and Motani, 2003 
Two to three distal facets, including one 
for pisiform  Equivocal  
Irregular pentagon-shaped intermedium 
with no humerus contact 
New Ophthalmosauridae   Fischer et al., in review 
Other "Longipinnates"     
  P. hautali Fernández and Aguirre-Urreta, 2005 
Carpals and phalanges with straight 
edges 
Caypullisaurus   Fernández, 1997 
Maiaspondylus   Maxwell and Caldwell, 2006a 
New Ophthalmosauridae   Fischer et al., in review 
Polygonal carpals with median 
constriction Same as previous character 
Distal phalanges probably never lose 
proximal articular contact Assumption 
Digital bifurcation probably never 
occurs All Ophthalmosauridae   e.g. Motani, 1999 
Maxilla extremely long anteriorly 
Brachypterygius   McGowan, 1976 
  P. campylodon Kiprijanoff, 1881 
  Platypterygius sp. Sirrotti and Pappazzoni, 2002; Fischer, unpub. data 
Snout ratio ≥ 0.68 
Aegirosaurus (some 
specimens)   Bardet and Fernández, 2000 
Caypullisaurus   Bardet and Fernández, 2000 
Brachypterygius   Bardet and Fernández, 2000 
  Only found in P. americanus; P. sachicarum Romer, 1968; Paramo, 1997 
Orbital ratio < 0.15   P. hercynicus This work 
Smaller sclerotic aperture Ontogenetically variable Fernández et al., 2005 
Tooth present and stout 
Undorosaurus   Efimov, 1999 
Maiaspondylus   Maxwell and Caldwell, 2006a 
Brachypterygius   McGowan, 1976 
No basioccipital peg Most Ophthalmosauridae   Maxwell, 2010 
Very stout stapes with round head Autapomorphic of Stenopterygius + Ophthalmosauridae Fischer et al., in review 
Adult skull > 1 m 
Brachypterygius   McGowan, 1976 








Quadrangular root section 
Undorosaurus   Efimov, 1999 
Maiaspondylus   Maxwell and Caldwell, 2006a 














Low-crowned skull Meaning unclear 
Long snout 
Aegirosaurus   Bardet and Fernández, 2000; Fischer et al., 2011 
Some Caypullisaurus 
specimens   Fernández, 2007b 
Small orbit 
Caypullisaurus   Bardet and Fernández, 2000 
Brachypterygius   McGowan, 1976 
  P. hercynicus This work 
Broad postorbital region 
Caypullisaurus   Bardet and Fernández, 2000 
Brachypterygius   McGowan, 1976 
Athabascasaurus   Druckenmiller and Maxwell, 2010 
Strong dentition 
Undorosaurus   Efimov, 1997 
Brachypterygius   McGowan, 1976 
External naris subdivided New Ophthalmosauridae   Fischer et al., in review 
Septomaxilla well ossified Never mentioned explicitly in any Ophthalmosauridae 
Squamosal lost   P. hercynicus This work 
Semi-hemispherical occipital condyle   Many P. "campylodon" specimens Pers. obs. 
Extracondylar area extremely reduced All advanced Ophthalmosauridae   e.g. Maxwell, 2010 
Atlas-axis co-ossified with third 
cervical centrum 
  P. americanus Maxwell and Kear, 2010 
  P. australis Maxwell and Kear, 2010 
Intercentra not differentiated Meaning unclear 
Humerus with very strong trochanter 
dorsalis 
New Ophthalmosauridae   Fischer et al., in review 
  P. campylodon Kiprijanoff, 1881 
Two or three distal facets 
2: Nannopterygius   Hulke, 1871; Kirton, 1983 
2: New 
Ophthalmosauridae   Fischer et al., in review 
3: all other 
Ophthalmosauridae     
  3-4: P. australis Wade, 1984; Zammit et al., 2010 
  4: P. sp. Maxwell and Caldwell, 2006b 
  4: P. hercynicus Kolb and Sander, 2009 
Anterior and posterior accessory digits 
well developed Most Ophthalmosauridae   e.g. Motani, 1999 
Closely fitting, block-like phalanges 
Caypullisaurus   Fernández, 1997 
Maiaspondylus   Maxwell and Caldwell, 2006a 
New Ophthalmosauridae   Fischer et al., in review 














Oblique radial facet 
  P. hercynicus Kolb and Sander, 2009 
  P. australis Wade, 1984 
More than 1 postaxial digit 
Caypullisaurus   Fernández, 1997 
Aegirosaurus   Bardet and Fernández, 2000 
Maiaspondylus   Maxwell and Caldwell, 2006a 
  P. platydactylus Broili, 1907 
  P. hercynicus Kolb and Sander, 2009 
Crescentic pre- and postaxial elements   Platypterygius sp. Fischer, unpub. data 
More than 25 elements in the longest 
digit Only found in P. australis and possibly P. hercynicus 
Wade, 1984; Kolb and Sander, 
2009; Zammit et al., 2010 
Numerous, robust teeth well anchored 
in dental grooves 
Brachypterygius   McGowan, 1976 
Aegirosaurus   Bardet and Fernández, 2000; Fischer et al., 2011 
Orbital ratio < 0.20 
Brachypterygius   McGowan, 1976 
Aegirosaurus   Bardet and Fernández, 2000 
Caypullisaurus   Bardet and Fernández, 2000 
Snout ratio > 0.66 
Brachypterygius   McGowan, 1976 
Aegirosaurus   Bardet and Fernández, 2000 
Caypullisaurus   Bardet and Fernández, 2000 
  P. platydactylus Broili, 1907 
  P. hercynicus Kolb and Sander, 2009 
Flat, oblique anterior surface of the 
basioccipital 
Variable amongst 















Four bone-wide epipodium 
Khudiakovia   Arkhangelsky, 1999 
Plutoniosaurus   Efimov, 1997 
Caypullisaurus   Fernández, 2001 
  3: P. ochevi Arkhangelsky et al., 2008 
  3: P. americanus? Maxwell and Kear, 2010 
Extreme hyperphalangy Caypullisaurus   Fernández, 2001 














Coarsely striated conical tooth crowns 
Brachypterygius     
Aegirosaurus   Fischer et al., 2011 












Internasal foramen present Many Neoichthyosauria   Maisch and Matzke, 2000 
No basioccipital peg Most Ophthalmosauridae   e.g. Maxwell, 2010 
Height/length dorsal vertebrae >2 in all 
dorsals 
New Ophthalmosauridae   Fischer et al., in review 
Ophthalmosaurus   Massare et al., 2006 
Height cervical centra/neural arc < 1 
New Ophthalmosauridae   
Fischer et al., in review Probably other 
Ophthalmosauridae   
Triangular posterior dorsal vertebrae 
  P. americanus? Maxwell and Kear, 2010 
  P. campylodon Kiprijanoff, 1881 
Humerus with constricted shaft Most Ophthalmosauridae   e.g. Motani, 1999 
Humerus with poorly expanded distal 
end 
Ophthalmosauridae 
without extensive pre- 
and/or postaxial facets 
    
Radius smaller than ulna 
Ophthalmosaurus   e.g. Kirton, 1983 
Aegirosaurus   Bardet and Fernández, 2000 
Khudiakovia   Arkhangelsky, 1999 





Arkhangelsky, M.S. 1999. On a new ichthyosaur from the Callovian stage of the Volga region near 
Saratov. Paleontological Journal 33: 88-90. 
Arkhangelsky, M.S. 2001. On a new ichthyosaur of the genus Otschevia from the Volgian Stage of 
the Volga Region near Ulyanovsk. Paleontological Journal 35: 629-634. 
Arkhangelsky, M.S., Averianov, A.O., Pervushov, E.M., Ratnikov, V.Y., and Zozyrev, N.Y. 2008. 
On ichthyosaur remains from the Cretaceous of the Voronezh region. Paleontological Journal 
42: 287-291. 
Bardet, N. 1990. Dental cross-section in Cretaceous Ichthyopterygia: systematic implications. 
Geobios 23: 169-172. 
Bardet, N. and Fernández, M. 2000. A new ichthyosaur from the Upper Jurassic lithographic 
limestones of Bavaria. Journal of Paleontology 74: 503-511. 
Broili, F. 1907. Ein neüer Ichthyosaurus aus der norddeutschen Kreide. Palaeontographica 54: 139-
162. 
Choo, B. 1999. Cretaceous ichthyosaurs from Western Australia. Records of the Western Australian 
Museum, Supplement 57: 207-218. 
Druckenmiller, P.S. and Maxwell, E.E. 2010. A new Lower Cretaceous (lower Albian) ichthyosaur 
genus from the Clearwater Formation, Alberta, Canada. Canadian Journal of Earth Sciences 
47: 1037-1053. 
Efimov, V.M. 1997. A new genus of ichthyosaurs from the Late Cretaceous [sic] of the Ulyanovsk 
Volga region. Paleontological Journal 31: 422-426. 
Efimov, V.M. 1999. A new family of ichthyosaurs, the Undorosauridae fam. nov. from the Volgian 
stage of the European part of Russia. Paleontological Journal 33: 174-181. 
Fernández, M. 1997. A new ichthyosaur from the Tithonian (Late Jurassic) of the Neuquén Basin 
(Argentina). Journal of Paleontology 71: 479-484. 
Fernández, M. 1998. Nuevo material de Caypullisaurus bonapartei Fernández (Reptilia: 
Ichthyosauridae) del Jurásico superior de la Cuenca Neuquina, Argentina. Ameghiniana 35: 
21-24. 
Fernández, M. 2001. Dorsal or ventral? Homologies of the forefin of Caypullisaurus (Ichthyosauria: 
Ophthalmosauria). Journal of Vertebrate Paleontology 21: 515-520. 
Fernández, M. 2007. Chapter 11. Ichthyosauria. In: Z. Gasparini, L. Salgado, and R.A. Coria (eds.), 
Patagonian Mesozoic reptiles, 374 pp. Indiana University Press, Bloomington and 
Indianapolis. 
Fernández, M. 2007. Redescription and phylogenetic position of Caypullisaurus (Ichthyosauria: 
Ophthalmosauridae). Journal of Paleontology 81: 368-375. 
Fernández, M. and Aguirre-Urreta, M.B. 2005. Revision of Platypterygius hauthali von Huene, 1927 
(Ichthyosauria, Ophthalmosauridae) from the Early Cretaceous of Patagonia, Argentina. 
Journal of Vertebrate Paleontology 25: 583-587. 
Fischer, V., Clément, A., Guiomar, M., and Godefroit, P. 2011. The first definite record of a 
Valanginian ichthyosaur and its implication for the evolution of post-Liassic Ichthyosauria. 
Cretaceous Research 32: 155-163. 
Huene, F.v. 1922. Die Ichthyosaurier des Lias und ihre Zusammenhänge. 114 pp. Verlag von 
Gebrüder Borntraeger, Berlin. 
Hulke, J.W. 1871. Note on an Ichthyosaurus (I. enthekiodon) from the Kimmeridge Bay, Dorset. 
Quarterly Journal of the Geological Society of London 27: 440-441. 
Kear, B.P. and Barrett, P.M. 2007. Reassessment of the English Cretaceous ichthyosaur 
Platypterygius campylodon. Symposium of Vertebrate Palaeontology and Comparative 
Anatomy. Glasgow. 
Kiprijanoff, W. 1881. Studien über die Fossilen Reptilien Russlands. Theil 1 Gattung Ichthyosaurus 
König aus dem severischen Sandstein oder Osteolith de Kreide-Gruppe. Mémoires de 
l'Académie impériale des Sciences de St.-Pétersbourg, VIIe série 28: 1-103. 
Kirton, A.M. 1983. A review of British Upper Jurassic ichthyosaurs. 239 pp., University of 
Newcastle upon Tyne, Newcastle upon Tyne. 
Kolb, C. and Sander, P.M. 2009. Redescription of the ichthyosaur Platypterygius hercynicus (Kuhn 
1946) from the Lower Cretaceous of Salzgitter (Lower Saxony, Germany). 
Palaeontographica Abteilung a-Palaozoologie-Stratigraphie 288: 151-192. 
Maisch, M.W. and Matzke, A.T. 2000. The Ichthyosauria. Stuttgarter Beiträge zur Naturkunde: Serie 
B Geologie und Paläontologie 298: 159 pp. 
Massare, J.A., Buchholtz, E.A., Kenney, J., and Chomat, A.-M. 2006. Vertebral morphology of 
Ophthalmosaurus natans (Reptilia: Ichthyosauria) from the Jurassic Sundance Formation of 
Wyoming. Paludicola 5: 242-254. 
Maxwell, E.E. 2010. Generic reassignment of an ichthyosaur from the Queen Elizabeth Islands, 
Northwest Territories, Canada. Journal of Vertebrate Paleontology 30: 403-415. 
Maxwell, E.E. and Caldwell, M.W. 2006. A new genus of ichthyosaur from the Lower Cretaceous of 
Western Canada. Palaeontology 49: 1043-1052. 
Maxwell, E.E. and Caldwell, M.W. 2006. Evidence for a second species of the ichthyosaur 
Platypterygius in North America: a new record from the Loon River Formation (Lower 
Cretaceous) of northwestern Canada. Canadian Journal of Earth Sciences 43: 1291-1295. 
Maxwell, E.E. and Kear, B.P. 2010. Postcranial anatomy of Platypterygius americanus (Reptilia: 
Ichthyosauria) from the Cretaceous of Wyoming. Journal of Vertebrate Paleontology 30: 
1059-1068. 
McGowan, C. 1972. The systematics of Cretaceous ichthyosaurs with particuliar reference to the 
material from North America. Contributions to Geology 11: 9-29. 
McGowan, C. 1976. The description and phenetic relationships of a new ichthyosaur genus from the 
Upper Jurassic of England. Canadian Journal of Earth Sciences 13: 668-683. 
McGowan, C. and Motani, R. 2003. Handbook of Paleoherpetology. Part 8 Ichthyopterygia. 175 pp. 
Verlag Dr. Friedrich Pfeil, München. 
Motani, R. 1999. On the evolution and homologies of ichthyosaurian forefins. Journal of Vertebrate 
Paleontology 19: 28-41. 
Nace, R.L. 1941. A new ichthyosaur from the Late Cretaceous of northeastern Wyoming. American 
Journal of Science 239: 908-914. 
Paramo, M.E. 1997. Platypterygius sachicarum (Reptilia, Ichthyosauria) nueva especie del Cretácio 
de Colombia. Revista Ingeominas 6: 1-12. 
Romer, A.S. 1968. An ichthyosaur skull from the Cretaceous of Wyoming. Contributions to geology, 
Wyoming University 7: 27-41. 
Sirotti, A. and Papazzoni, C. 2002. On the Cretaceous ichthyosaur remains from the Northern 
Apennines (Italy). Bollettino della Societa Paleontologica Italiana 41: 237-248. 
Wade, M. 1984. Platypterygius australis, an Australian Cretaceous ichthyosaur. Lethaia 17: 99-113. 
Wade, M. 1990. A review of the Australian Cretaceous longipinnate ichthyosaur Platypterygius 
(Ichthyosauria, Ichthyopterygia). Memoirs of the Queensland Museum 28: 115-137. 
Zammit, M., Norris, R.M., and Kear, B.P. 2010. The Australian Cretaceous ichthyosaur 
Platypterygius australis: a description and review of postcranial remains. Journal of 
Vertebrate Paleontology 30: 1726-1735. 
 
